Abstract: Shock absorbers are main elements into construction of train wagons that secure protection from longitudinal forces which appear during transitional regimes of movement. Besides, development of new constructive solutions for shock absorbers is quite popular development of their working mathematical models. This paper presents modern shock absorber with elastic block made from polymer elements that increase quantity of absorbed energy. This is achieved by increasing the stiffness characteristic of polymer elastic block. The construction is relatively simple and technology used to create the construction is with more or less low price. If there is not enough elastic stiffness of the polymer block, there is a possibility for not meeting the UIC (International Union of Railways) norms for absorbed energy. Therefore, according to the mentioned characteristic, shock absorbers are divided into three groups. The mathematical model presented in this paper allows calculating the necessary elastic characteristic of the polymer block for a short time. Differential equation of movement of the shock absorber elements is presented in this paper. Force change of polymer block for various impact velocities participates in the differential equation of movement where initial velocity V 0 and the current meaning of the velocity x  are taken into consideration. The presented equation is solved by using program language MATLAB/Simulink by developing a simulation model.
Introduction


Rail freight transport occupies an important role in the transport system of each country in the world. Increasing the transport of goods in recent years respectively led to increased weight of train wagons and speed collision during their manoeuvrability and during forming the compositions of arranged stations. All this significantly increased the level of activity of the longitudinal forces acting on the train wagons as a result of load occurrence of massive repairs which appreciably reduce revenue from transportation of goods.
The main element for reducing the level of longitudinal forces in the operation of railway vehicles, especially freight vehicles, is shock absorbers that are embedded on the front of each train wagon. Therefore, for such a role in the recent years, new constructive solutions have been developed, where absorption capacity-efficiency of longitudinal forces takes a package made by polymeric materials which are embedded in the shock absorber.
The influence of the speed impact on shock absorber is a factor studied for a long time by many authors, but it remains an unexplored issue regarding the influence of the speed impact on the characteristics of modern polymer elements.
According to the experimental data, a mathematical model was created for changing the force F acting on the retaining polymer package which takes into account the impact of initial speed V 0 as well as the change of the current speed 
x . The error of this resulting force does not exceed 6% in terms of maximum 1% compared to the maximum of Ref. [1] . 
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Conclusions
Based on the mathematical model for changing the dynamic force F (Fig. 6 ) acting on polymer embedded package that takes into calculation influence of initial speed of the impact v 0 , as well as change of the current speed  x , imitational model for force calculation is developed, from where it can be accurately determined stiffness characteristic of the polymer block that can satisfy the requirements of UIC without doing any further tests, which are very expensive from a economical point of view.
Using the data obtained for dynamic force and change of the current speed, we are recommending for future work optimization of polymeric embedded package and satisfying the energy capacity of the absorber in accordance with UIC standards.
An imitational model for calculation of displacement and velocity of moving system from shock absorber during period of collision (collision of the train wagons) is developed, and the results are given in Fig. 7 .
Future optimization of the slopes of pressure elements (Fig. 1) can be very important component for more precise calculation of the influence of the self exciting vibrations of the buffer during collision of the wagons. 
